SUMMARY
SUMMARY
We have studied the effect of continuous extradural analgesia with bupivacaine and morphine, initiated before or after colonic surgery, in a double-blind, randomized study. Thirty-two patients were allocated randomly to receive an identical extradural block initiated 40 min before surgical incision (n = 16) Recently, attention has focused on the effects of peripheral tissue damage on central nervous system processing of nociceptive stimuli and evidence has accumulated that central neurones may alter their structure or function as a result of past experience or injury [1] [2] [3] . Experimental studies have demonstrated that tissue injury or brief afferent Cfibre conditioning stimuli result in increased excitability and expansion of the cutaneous receptive fields of flexor motor neurones and dorsal horn neurones [4] [5] [6] [7] [8] [9] . Consequently, innocuous inputs may begin to generate pain, and pain to suprathreshold stimulation may increase [1] [2] [3] . It has been suggested that surgical trauma in humans may lead to comparable alterations, resulting in amplification and prolongation of postoperative pain [1] [2] [3] 10] .
In experimental studies, acute pain behaviour may be eliminated or reduced if the afferent barrage is prevented from reaching the CNS by pre-injury neural block with local anaesthetics [11, 12] , or if the excitability of the CNS is suppressed with opioids before it receives nociceptive input [13, 14] . Similar procedures after injury had no or limited effects [12] [13] [14] . These findings, if confirmed in humans, may suggest that changes in the timing of analgesic treatment may have profound effects on postoperative pain [1] [2] [3] 10] .
The aim of this study was to compare the effects of a combined and identical extradural block with bupivacaine and morphine, initiated before or immediately after surgery, on postoperative pain after major abdominal surgery.
MATERIALS AND METHODS
We studied 32 patients undergoing elective colonic surgery in a double-blind, randomized study. Informed consent was obtained from all patients, and the study was approved by the local Ethics Committee. Patients with a history of drug or alcohol abuse, chronic pain or daily intake of opioids were excluded.
The patients received diazepam 5-10 mg by mouth 1 h before operation as premedication. Before induction of general anaesthesia, an extradural catheter (Portex 18-gauge) was inserted at T9-T12, depending on the site of operation, and its position tested with 2 ml of bupivacaine T.Smgml" 1 , to exclude subarachnoid or intravascular insertion. General anaesthesia was induced with thiopentone 2-5 mg kg" 1 and fentanyl 0.1-0.2mg; after a small dose of pancuronium (0.01 mg kg" 1 ), suxamethonium 1.0-g" 1 was used to facilitate orotracheal in-tubation. General anaesthesia was maintained with 66% nitrous oxide and 0.25-1% enflurane in oxygen. Pancuronium O.lmgkg" 1 was used for neuromuscular block. Hypotension during and after operation was treated with i.v. infusion of isotonic sodium chloride, and ephedrine s.c. and i.v. if considered necessary by the anaesthetist. No systemic opioid, except fentanyl 0.1-0.2 mg for induction of anaesthesia, was administered during surgery. After induction of general anaesthesia, patients were allocated randomly (closed envelope) to receive an identical extradural block, initiated 40 min before surgical incision or immediately after surgery, while the patients were still asleep. The extradural regimen consisted of a bolus of 7 ml of plain bupivacaine 7.5 mg ml" 1 with morphine 2 mg and continuous extradural infusion (Pharmacia Deltec pump) of a mixture of bupivacaine 7.5 mg ml" 1 with morphine 0.05 mg ml" 1 , 4 ml h" 1 for 2 h, followed by a continuous extradural infusion of a mixture of bupivacaine 2.5 mg ml" 1 with morphine 0.05 mg ml" 1 , 4 ml h" 1 , continued for 72 h after operation. The anaesthetist responsible for the patient during surgery and the first 2 h after operation had no contact with the patients in the remaining postoperative period, and the patients were unaware of the timing of the block.
After operation, neuromuscular block was antagonized with atropine 1.0 mg and neostigmine 2.5 mg. All patients were observed for at least 10 h in the recovery unit by nursing staff blinded to the treatment groups,, and morphine 5 mg was administered i.v. on request. In the general ward, morphine 0.125 mg kg" 1 was administered i.m. on request. No other analgesics (including paracetamol, aspirin or NSAID) were administered.
Pain scores on a visual analogue scale (VAS) (0 mm = no pain; 100 mm = worst pain imaginable) and on a verbal scale (0 = no pain; 1 = discomfort in the wound but no pain; 2 = mild pain; 3 = moderate pain; 4 = severe pain; 5 = unbearable pain) at rest, during mobilization from the supine into the sitting position and during coughing were assessed 8, 10, 24, 30, 48, 54 and 72 h after surgical incision, by an investigator blinded to the treatment groups. Levels of sensory analgesia (pinprick bilaterally) and motor block on a 0-3 point scale (Bromage) (0 = no paralysis; 3 = total paralysis) were assessed at the same times.
Statistics
Comparisons of visual analogue and verbal pain scores were based upon a non-parametric, two-way analysis of variance for repeated measurements [15] . In addition, multiple tests were made for each of the points of measurement. Binomial data were tested with Fisher's exact test. P < 0.05 was considered statistically significant.
RESULTS
Extradural infusions were begun before operation in 16 patients and after operation in another 16. Two, four and two patients were withdrawn from the investigation 48, 54 and 72 h after surgical incision, respectively-three patients in the preblock and five patients in the postblock group. This was because of accidental loss of extradural catheter (five patients), technical problems with an infusion pump (two patients) and reoperation (one patient). Data from these patients are included until the time of withdrawal. There were no significant differences in patient data before and after operation between groups (table I) , and the treatment groups were comparable with regard to type of surgery (table II) .
The number of patients receiving additional morphine was not significantly different between groups (P > 0.05) (table III). There were no significant differences between groups in VAS ( fig. 1)  or verbal (fig. 2) any patient. No cardiovascular or respiratory complications requiring treatment were observed.
DISCUSSION
We have found no significant differences in morphine requirements or. pain scores at rest or during ambulation, between patients with a combined extradural block with bupivacaine and morphine initiated before compared with after major abdominal surgery. There was a trend towards less pain during mobilization and coughing in patients with extradural block initiated after surgery was observed in the later part of the study period. The lack of significant differences in pain scores between the treatment groups cannot be attributed to differences in consumption of other analgesics, as the number of patients receiving additional morphine was comparable throughout the study. As we were interested only in a major, clinically important effect, a reduction in pain score (VAS) of 15-20 mm was considered to be the smallest clinically relevant difference. With a calculated mean SD of 17 mm for VAS scores in this study, the power of the significance test was 80-85% at the 5% significance level [16] .
Postoperative analgesia was effective in both treatment groups, especially when patients were at rest, and this may have reduced the sensitivity of the study. However, most patients experienced significant pain during ambulation and coughing and thus, we believe that the sensitivity of the study was acceptable.
In experimental studies, acute pain behaviour or sensitization of dorsal horn neurones after tissue injury may be reduced by neural block with local anaesthetics [11, 12] or systemic opioids [13, 14] administered before injury, whereas local anaesthetic blocks or opioids administered after injury have no or limited effects [12] [13] [14] . Consequently, it has been suggested that "pre-emptive analgesia" in surgical patients may be superior to analgesic treatment initiated after surgery because of reduced sensitization of the central nervous system [1] [2] [3] 10] . In a previous study, preoperative incisional neural block before inguinal herniorrhaphy reduced late postoperative pain and wound tenderness compared with patients operated on under general anaesthesia only, while patients receiving preoperative spinal anaesthesia had an intermediate analgesic response [17] . In another study, preoperative spinal anaesthesia and percutaneous ilioinguinal and iliohypogastric nerve block reduced postoperative pain for 48 h after herniorrhaphy compared with patients undergoing surgery with spinal anaesthesia only [18] . However, neither of these studies [17, 18] addressed the question of pre-vs postoperative block and thus "timing" [3] of analgesic treatment. The findings of our study cannot confirm previous suggestions [17, 18] that the effect of a preoperative conduction block (spinal [17] or peripheral [18] ) with local anaesthetics on late postoperative pain may be a consequence of the anaesthetic effect during surgery.
In two recent studies, the effect of pre-vs postoperative local infiltration with lignocaine on pain after inguinal herniorrhaphy was compared. In one study, time to first request for additional analgesic (NSAID) was increased in patients with preoperative infiltration of the surgical area compared with patients with a similar block performed after surgery [19] . However, there were no significant differences in pain scores, although pain was evaluated for only 6 h after operation [19] . In another study, there were no significant differences, at any time during the first 7 days after operation, in time to first request for morphine, total morphine requirements or pain scores between patients with an inguinal field block performed before compared with after surgery [20] . The results from our study may confirm the observations by Dierking and colleagues [20] , although the mechanisms of action may be different in the two studies. Thus peripheral infiltration with local anaesthetics may reduce both inflammation at the wound site and afferent transmission of nociceptive signals to the CNS. Extradural administration of local anaesthetics blocks afferent transmission in peripheral nerves, and opioids may suppress excitability of dorsal horn neurones [13, 14] . Although some authors consider post-traumatic sensitization of dorsal horn neurones to be independent of a sustained input from primary afferents [4, 5, 8, 13] , others have speculated that post-traumatic block of the peripheral nociceptive drive may eliminate central changes [6, 21, 22] . In the latter situation, no difference in central sensitization and thus postoperative pain was to be expected if both the pre-and postoperative extradural block applied in our study resulted in total block of C-afferent input. However, in a recent study, complete afferent block was not obtained with thoracic extradural administration of 9 ml of bupivacaine 7.5 mg ml" 1 , as evaluated with somatosensory evoked potentials to electrical stimulation of the skin, despite analgesia to pinprick [23] . It must be emphasized that the effects of extradural block with local anaesthetics on C-afferent transmission is controversial, and the effects of a combination of extradural bupivacaine and morphine have not been investigated. Therefore, it is more likely that central sensitization was induced in both treatment groups because of insufficient afferent block. In the patients given preoperative block, this may have occurred especially in the postoperative period, when the concentration of bupivacaine used for continuous extradural infusion was small. The trend observed towards less pain in the first 10 h and more pain from 24 to 72 h after operation in patients receiving preoperative compared with postoperative block (figs 1, 2) is interesting and deserves further investigation.
In summary, we found no major, clinically important differences in postoperative pain during continuous extradural block with bupivacaine and morphine initiated before compared with after colonic surgery. Further studies are needed to compare the effects of different neural blocks with differing intensity and duration, to clarify the clinical significance of pre-emptive analgesia on postoperative pain.
